Isolation of high-affinity ligand-binding proteins by periplasmic expression with cytometric screening (PECS).
Periplasmic expression with cytometric screening (PECS) is a powerful and rapid "display-less" technology for isolating ligand-binding proteins from diverse libraries. Escherichia coli expressing a library of proteins secreted into the periplasmic space are incubated with a fluorescent conjugate of the target ligand. Under the proper conditions, ligands as large as about 10 kDa can equilibrate within the periplasmic space without compromising the cell's integrity or viability. The bacterial cell envelope effectively serves as a dialysis bag to selectively retain receptor-fluorescent probe complexes but not free ligand. Cells displaying increased fluorescence are then isolated by flow cytometry. We demonstrate that scFv antibodies with both very high and low affinity to digoxigenin can be isolated from libraries screened by PECS using a benchtop flow cytometer. We also show that preexisting libraries constructed for display on filamentous bacteriophage can be screened by PECS without the need for subcloning. In fact, PECS was found to select for proteins that could be missed by conventional phage panning and screening methods.